1. Species are shifting their ranges, for example to higher elevations, in response to climate change. Different plant species and soil microbiota will likely shift their ranges at different rates, giving rise to novel communities of plants and soil organisms. However, the ecological consequences of such novel plant-soil interactions are poorly understood. We experimentally simulated scenarios for novel interactions arising between high-and low-elevation plants and soil biota following asynchronous climate change range shifts, asking to what extent the ability of plants to coexist depends on the origin of the soil biota.
| INTRODUC TI ON
Climate change can have direct physiological effects on species, but also indirect effects that are caused by alterations to the way in which species interact (Gilman, Urban, Tewksbury, Gilchrist, & Holt, 2010; Suttle, Thomsen, & Power, 2007; Tylianakis, Didham, Bascompte, & Wardle, 2008; Urban, Tewksbury, & Sheldon, 2012) . Within plant communities, differential responses of species to changes in temperature or precipitation can alter the strength (Kardol et al., 2010) and direction (Olsen, Töpper, Skarpaas, Vandvik, & Klanderud, 2016) of plant-plant interactions, and can sometimes overwhelm species' direct responses to the change in climate (Suttle et al., 2007) .
Changes in climate can also alter interactions between plants and soil organisms (Bardgett & Wardle, 2010) . Given the central role that soil communities play in shaping the structure and composition of plant communities (Bever, 2003; Bever, Westover, & Antonovics, 1997; van der Heijden et al., 1998; Wagg, Jansa, Stadler, Schmid, & van der Heijden, 2011) , changes to plant-soil interactions following climate change are likely to influence plant community dynamics, with wider consequences for ecosystem processes and functioning (Bardgett & Wardle, 2010; Walker et al., 2016) .
Until now, the effects of altered species interactions caused by climate change have mainly been studied in communities of species that already co-occur today. Over the longer term, however, species interactions will also change due to the arrival of new species that are shifting their ranges in response to changing climate (Alexander, Diez, Hart, & Levine, 2016; Gilman et al., 2010; Lurgi, López, & Montoya, 2012; Urban et al., 2012; Williams & Jackson, 2007) , with potentially large effects on resident species. For example, novel interactions with competitors that are spreading upwards from low-elevation are likely to strongly impact the population dynamics of alpine plants with climate warming (Alexander, Diez, & Levine, 2015) , as could novel interactions between alpine plants and invertebrate herbivores (Rasmann, Pellissier, Defossez, Jactel, & Kunstler, 2014) . So far, however, the potential ecological impacts of novel plant-soil interactions have received little attention. On the one hand, asynchronous range shifts might release plants from negative plant-soil interactions in their historical range, for example conferring a demographical advantage to range-expanding plants that lose their specialist natural enemies (Engelkes et al., 2008) . On the other hand, a lack of mutualistic organisms, such as mycorrhizal fungi, in the soil might constrain the range expansion of other species, as has been shown for some trees (Nuñez, Horton, & Simberloff, 2009 ).
Furthermore, the outcome of competition between plants can depend on the specific identity of arbuscular mycorrhizal fungal (AMF) strains with which they interact (Scheublin, van Logtestijn, & van der Heijden, 2007) . In sum, by altering the balance of positive and negative effects that plants derive from soil biota, novel plant-soil interactions could alter the structure of plant communities following climate change.
If plants and soil organisms differ in dispersal ability, we could expect asynchronies in the rate at which they track changing climate. Although plants themselves vary greatly in dispersal ability (Lustenhouwer, Moran, & Levine, 2017) , the seeds of many species are readily dispersed across large distances and can sometimes allow plants to rapidly track changes in climate (Bertrand et al., 2011; Higgins & Richardson, 1999) . The broad distributions of some fungal taxa speak to their also having substantial long-distance dispersal ability (Davison et al., 2015 , but see Bruns & Taylor, 2016 , potentially through wind, water or vertebrate vectors (Davison et al., 2015) . Nonetheless, long-distance dispersal of fungi is considered to be rare (Peay, Kennedy, & Talbot, 2016) , and it is generally expected that the subterranean propagules of soil fauna and some soil fungi are less far dispersed than plant seeds (Berg et al., 2009; van der Putten, Vet, Harvey, & Wäckers, 2001 ), on the scale of centimetres to metres (Berg et al., 2009; Peay et al., 2016) . This is also consistent with the sometimes strong structuring of fungal communities and populations across short spatial distances (Peay et al., 2016; Pellissier et al., 2014) .
Given these expected differences in dispersal potential, we can envisage a range of scenarios for the different novel plant-soil interactions that could arise following climate change (Figure 1 ). Soil organisms that do migrate in response to climate change-for example, shifting their distributions to higher elevation-faster than plants will form novel plant-soil interactions with high-elevation plant species that do not migrate (scenario 1 in Figure 1 ). Alternatively, in the more likely case that plants migrate more rapidly than soil organisms, then high-elevation plants will face novel plant competitors in the presence of a high-elevation soil community (Figure 1 , scenario 2). Finally, high-elevation plants could interact with both novel plant and novel soil biota if these migrate simultaneously (Figure 1 , scenario 3). These scenarios assume that soil communities differ in species composition across the elevation gradient and not simply in species' relative abundances . Although they represent extremes, the scenarios capture the range of different novel plant-soil biota combinations that a high-elevation plant community could encounter following climate warming. Until now, however, we do not know whether our expectations for the outcome of plant-plant interactions will differ depending on whether novel soil biota migrate upwards from lower elevations.
To address this question, we established an experiment in which pairs of low-and high-elevation plant species interacted with each other in the presence of either a low-or high-elevation soil biota. As such, we explicitly focused on scenarios 2 and 3 shown in Figure 1 , since our primary interest lay in addressing whether soil community identity influences the outcome of novel plant-plant interactions.
Our experiment was designed to parameterize competitive population dynamics models, accommodating potentially facilitative as well as competitive plant-plant interactions (Mayfield & Stouffer, 2017) , and enabling us to generate population-level predictions about the potential for plant species to coexist (Chesson, 2000; Hart, Freckleton, & Levine, 2018) . Furthermore, this approach makes it possible to decompose coexistence outcomes into contributions from stabilizing niche differences between species, promoting their coexistence, and differences in competitive ability, promoting competitive exclusion by the superior competitor (Chesson, 2000) .
We hypothesized that plant performance would differ depending on the origin (i.e., from low or high elevation) of the soil biota (Alexander et al., 2015) . We further hypothesized that the consequences of this for interaction outcomes would depend on whether the plant species responded to changes in soil biota in a similar way. For example, we expected that if both plant species derive similar benefits or costs from a change in soil biota, then this would not alter the outcome of their interactions; but if species respond sufficiently differently to changes in soil biota, this could alter whether or not they are predicted to coexist. We addressed the following specific questions: (a) Does plant biomass production differ in the presence of soil biota from low or high elevation? (b) What are the consequences of shifts from a high-to low-elevation soil biota for the ability of low-and high-elevation plant species to coexist?
| MATERIAL S AND ME THODS

| Experimental design and data collection
We selected two congeneric pairs of perennial plant species found naturally in grassland habitats at either low elevation (<c.1,500 m a.s.l.; Poa trivialis, Poaceae, and Plantago lanceolata, Plantaginaceae) or high elevation (> c.1,500 m a.s.l.; Poa alpina and Plantago alpina) in the western Swiss Alps. These species occur frequently in this region, but do not currently overlap strongly in their elevational distributions, and we therefore expect the low-elevation species to spread to higher elevations and interact with the high-elevation species with climate warming.
We designed an experiment in which these four species competed with one another in pairwise combinations representing possible novel interactions following climate change. Specifically, we simulated two scenarios in which low-elevation plants migrate to high elevation following climate warming and interact with resident high-elevation species, in the presence of either a high-elevation (scenario 2 in Figure 1 ) or a low-elevation (scenario 3) soil biota. Each species was grown as a focal individual in 10 cm diameter pots against a density gradient of either hetero-or conspecific competitors . The density gradient was created by sowing seeds of the competitor species at eight different densities (2-3 viable seeds, then 10, 20, 30, 40, 50, 60 to a wooden toothpick using diluted water soluble PVA glue (Lankau, 2008) and then inserted the toothpick into the centre of the pot.
Two weeks after sowing, we thinned and transplanted seedlings as necessary to retain a single focal individual in each pot.
Before sowing, pots were sterilized and then filled with background soil. The soil originated from a low-elevation site at 1,447 m F I G U R E 1 Scenarios for the different novel plant-soil biota interactions that could occur along an elevation gradient following asynchronous migration of plants and soil biota to higher elevation with changing climate. In scenario 1, novel interactions occur between high-elevation plants (blue) and a low-elevation soil community (orange) that migrates to higher elevation in advance of the low-elevation plant community. In scenarios 2 and 3, which were simulated in our experiment, low-elevation plants (orange) migrate to high elevation and compete with high-elevation plants, either in the presence of a high-elevation soil community that does not migrate (scenario 2) or with a low-elevation soil community that also migrates uphill (scenario 3) [Colour figure can be viewed at wileyonlinelibrary.com]
Plant and soil communities before climate change Scenarios for novel plant-soil interactions at high elevation after climate change
Low elevation soil biota establishes at high elevation in the western Swiss Alps (46.216466°N, 7.039651°E) and was sieved, mixed with 15% sand to improve drainage and then steam sterilized (two cycles of 100°C with an airing time in between).
After sowing, we inoculated the pots with a soil community originating from either the low-elevation site or a high-elevation site at 2,210 m (46.20419°N, 7.06038°E), ca. 2 km away from the low site along the same mountain slope. To create the microbial cultures with which the pots were inoculated, we collected fresh soil at the end of May 2017 from multiple cores (10-20 cm depth) at each site, and soil biota were extracted following van de Voorde, van der Putten, and Bezemer (2012) and De Vries, Bracht Jørgensen, Hedlund, and Bardgett (2015) : the soil was gently mixed with tap water (1:1 soil:water), set aside for 15 min and then mixed again.
After settling for several hours, the solution was then filtered through sieves of 710, 500, 210 and 150 to extract fungi, arbuscular mycorrhizal (AMF) spores, bacteria and protozoa. After extraction, the soil solutions were refrigerated (4°C) for 3 days until use. The pots were inoculated with 47 ml of soil solution (equivalent to 6 L/ m 2 ) 1 day after sowing. Control pots (sterilized soil only, see below)
were treated with tap water. Each pot received an individual saucer to avoid cross-contamination during watering. A caveat of this commonly used approach to the manipulation of soil biota is that soil biota treatments also differ in other properties of the inoculate that affect plant growth, including nutrient concentrations, which
were not determined.
The experiment included 12 species combinations (eight interspecific and four intraspecific), replicated at eight different competitor densities, as well as eight replicates of each focal species growing without competitors, and all replicated on soil inoculated with two different soil biota origins. Finally, we included eight replicates of each species growing alone on sterilized soil, in order to investigate the direction of soil biota effects on biomass production. The complete design of the experiment, therefore, included 288 pots, which we randomized across two immediately adjacent benches in a greenhouse at the University of Lausanne (growing conditions 22°C, 50%
humidity, no artificial light). The pots were watered every 2 or 3 days as needed.
To estimate the mean initial biomass of focal individuals and their competitors, we destructively harvested seedlings grown for 2 weeks in additional pots at a range of densities and dried them at 40°C. We also counted the number of competitor seedlings in a subset of pots, which ranged from 14 (10 mg seeds per pot) 
| Statistical analyses
Statistical analyses were performed in R (version 3.4.0). For each surviving focal individual, we calculated biomass production as the ratio final biomass/initial biomass. To analyse the effect of the soil community on plant performance in the absence of competition,
we fitted a linear model of biomass production explained by the soil biota treatment (low elevation, high elevation or sterilized control) and the focal species identity. The treatment × species interaction was not significant and was removed from the final model.
| Estimating effects of soil biota on plantplant interactions
We predicted the outcomes of the interactions between our four study species by parameterizing models of competitive population dynamics with our experimental data. Using biomass production of the focal individual as the response variable, we initially fit our data
to an intercept only model, which assumes no effect of interactions on the focal plant, and to two competition models-a Ricker model (Ricker, 1954) , and a Beverton-Holt model (Beverton & Holt, 1957; Leslie & Gower, 1958 )-which describe species interactions as a function of competitor biomass using two different functional forms (Table S1 ). Importantly, we included the Ricker model in our candidate set because it can account for positive interactions between species (which may be important in high-elevation environments)
without also ultimately predicting negative biomass production (Mayfield & Stouffer, 2017) . The models were fitted by maximum likelihood with a log-normal distribution using the "optim" function in R, and models were compared using AICc values.
These analyses indicated that of the three candidate models, in 7/8 cases (Table S1 ) the Beverton-Holt model best described the effect of competitor biomass on biomass production of the focal individuals:
where B i,t is the biomass of species i at time t, λ i is the per individual biomass production in the absence of neighbours, the interaction coefficient ii describes the per-unit-biomass effect of conspecific competitors, and ij and ik describe the per-unit-biomass effects of the two novel competitors from either low or high elevation.
Comparing the full version of this model with separate species-specific competitive effects with a reduced version with species-specific competitive effects removed indicated that the full model was the most parsimonious description of the data for all focal species (Table S1 ). Moreover, we note that all interactions were exclusively competitive, irrespective of the model that we fit. We therefore proceeded with our analyses using this model. Applying this model to our system assumes that the interactions measured in terms of biomass production between the young plants in our experiment are reflective of interactions among established adult plants, and that
biomass production correlates with individual-level contributions to population growth.
| Predicting coexistence outcomes
We used the parameter estimates from our model fits to make predictions about the ability of each species pair to coexist in the presence of either high-or low-elevation soil biota. The ability of species to coexist can be assessed using the invasibility criterion (Chesson, 2000) , which quantifies the ability of each species in a species pair to increase from low density in the presence of its heterospecific competitor at its single species equilibrium density. For the model described by Equation (1), a species' invasion growth rate is given by:
where the low-density invader (species i) is assumed to have negligible density and therefore does not compete with itself, and the competitor species j takes its equilibrium density j −1 jj . If both competitors have an invasion growth rate greater than 1, then they are predicted to coexist, while a species with a growth rate below 1 will be excluded by the dominant competitor. Priority effects occur if growth rates are <1 for both competitors, with the outcome of competition dependent on whichever species is initially present in the community.
Finally, we explored how soil biota affect competitive outcomes by quantifying niche and competitive ability differences between species (Adler, HilleRisLambers, & Levine, 2007; Chesson, 2000) . To do so, we use methods previously established for quantifying these two determinants of coexistence in our model (Chesson, 2012; Godoy & Levine, 2014) , with a quantitative extension to accommodate priority effects (Appendix S1).
Our coexistence analyses may not predict the true outcome of competition, but are intended to evaluate the likely direction of the effects of soil biota on the interactions between these novel competitors.
| RE SULTS
| Effects of soil biota origin on plant growth
Across all species, individuals growing without competition produced more above-ground dry biomass when the back-ground soil 
Plantago alpina Poa alpina Plantago lanceolata Poa trivialis
| Effects of soil biota on plant interactions via competition coefficients
All plant-plant interactions in our experiment were competitive, with no evidence for facilitation (Figure 3 ). Across all species combinations, the two Poa species always exerted stronger competitive effects per unit biomass than the two Plantago species (compare blue vs. orange lines in Figure 3 , Table 1 ). For both Poa species, the magnitudes of intraspecific competition and competition from the other Poa species were similar, and both were stronger than the competitive effects of Biomass of competitor (mg)
Biomass production
With low elevation soil biota W ith high elevation soil biota from Plantago alpina when growing with a high-elevation soil biota.
Competition coefficients were generally larger (up to 7.3 times)
when the soil was inoculated with the low-elevation biota (Table 1) .
However, for all species the ranking of the strengths of intra-and interspecific competition coefficients experienced by a single species were unaffected by the soil biota treatment (Figure 3 ).
| Effects of soil biota on coexistence of high-and low-elevation plants
No species pairs were predicted to coexist (i.e., invasion growth rates were negative for at least one species in each pair; Figure S1 , Figure 4 ) and, in general, the high-elevation species were predicted to be competitively excluded by the low-elevation species, with the exception of Poa alpina that was competitively superior to Plantago lanceolata ( Figure 4) . The presence of the low-elevation soil biota led to increases in the invasion growth rates of both Plantago species of 18%-43% ( Figure S1 ), and slight decreases (of 1%-14%) in the invasion growth rates of the two Poa species competing against Plantago.
But in none of these cases did the change in soil biota qualitatively change the predicted outcome of competition. Indeed, effects of soil biota on niche and competitive ability differences were slight for Plantago alpina competing with Poa trivialis and for Poa alpina competing with Plantago lanceolata (Figure 4) . The presence of the lowelevation soil biota reduced the competitive dominance of Plantago lanceolata over Plantago alpina, but also greatly increased the extent of niche overlap.
In contrast, the identity of the soil biota did qualitatively affect the predicted outcome of competition between Poa alpina and P.
trivialis. The outcome of competition between these species with a high-elevation soil biota was governed by a priority effect, with neither species able to invade the other species at their single species equilibrium. However, together with the low-elevation soil biota, the invasion growth rate of Poa alpina was reduced by 48% competing with P. trivialis, but increased by 156% for P. trivialis competing against Poa alpina. As a result, P. trivialis was predicted to invade and exclude P. alpina in the presence of the low-elevation soil biota.
This result was primarily driven by a more than 7-fold increase in the strength of intraspecific competition experienced by Poa alpina with a low-elevation soil biota (Table 1) . Although this increased the stabilization of the interaction between these two species, the greater sensitivity of Poa alpina to competition also reduced its competitive ability relative to Poa trivialis (Figure 4 ).
TA B L E 1 Maximum likelihood estimates of λ i (multiplicative growth rates of biomass in the absence of competition) and interaction coefficients for four focal species in competition with three other species, in the presence of either a low-or high-elevation soil biota; α ii is the per-unit-biomass effect of intraspecific competitors, α ij is the per-unit-biomass effect of the Plantago species (i.e., P. lanceolata for high-elevation focal species and P. alpina for low-elevation focal species) and α ik is the per-unit-biomass effect of the Poa species (i.e., P. trivialis for high-elevation focal species and P. alpina for low-elevation focal species) 
The effect of soil biota on coexistence between pairs of high-(Plantago alpina and Poa alpina) and low-elevation (Plantago lanceolata and Poa trivialis) plant species. Arrows indicate how the shift from a high-to low-elevation soil biota influences differences in competitive ability and niche differentiation between competitors. Differences in log competitive ability greater than 0 indicate that the low-elevation species is competitively dominant, with the reverse applying for values less than 0. The shaded area to the right of 1 -ρ = 0 (i.e., ρ < 1) shows the parameter space where competitors are predicted to coexist (i.e., < 
| D ISCUSS I ON
| Soil biota affect plant growth in the absence of competition
We observed differing effects of soil inoculation from low and high elevation on plant biomass production. Similar to previous studies (Alexander et al., 2015; Bachmann, 2016; Gai et al., 2012) , both low-and high-elevation species produced more biomass when the soil was inoculated with a low-elevation soil biota than with a high-elevation soil biota. On average plants performed better with a low-elevation soil biota than on sterilized soil, suggesting that plants experience net benefits from low-elevation soil biota. We cannot fully exclude the possibility that this effect is explained by additional nutrients added during inocula- of a low-elevation soil community, and in another study colonization by ectomycorrhizal fungi was correlated with the growth rate of conifer seedlings, although in this case colonization rates were greater on high-elevation soil (Wagg, Husband, Green, Massicotte, & Peterson, 2011) . Along a Tibetan elevation gradient, the intensity of root colonization and spore density were also observed to decrease with elevation (Gai et al., 2012) . Together, it is plausible that the positive effects of low-elevation soil biota in our experiment are at least partly explained by a greater abundance or diversity of below-ground symbiotic fungi (Wagg, Jansa, et al., 2011) , although further studies are needed to characterize these effects.
Furthermore, our results indicate that high-elevation soil biota have on average a negative effect on plant growth compared with sterilized soil controls, suggesting that pathogenic microorganisms might constrain growth on high-elevation soils.
| Effect of soil biota on the coexistence of low-and high-elevation plants
The enhanced rate of biomass production of all species except Poa trivialis in the absence of competition was associated with generally stronger effects of competition when growing with a low-elevation soil biota. Effects of soil biota, therefore, diminished at higher plant densities (Figure 3) , consistent with previous findings in other plant communities (Hartnett, Hetrick, Wilson, & Gibson, 1993; Watkinson & Freckleton, 1997) . Partly as a result of these compensatory changes in maximum biomass production and sensitivity to competition, the outcome of competition between pairs of species did not differ depending on soil biota origin (see also Watkinson & Freckleton, 1997) , with one exception that is discussed below. Furthermore, because the effects of soil biota on biomass production and competition coefficients were qualitatively similar across species, no species gained a decisive competitive advantage from interacting with a particular soil biota. Soil biota are likely to play a stronger role in shaping competitive outcomes when differences between plants in their susceptibility to pathogens or their dependence on mutualists in the soil are more pronounced (Hartnett et al., 1993; Klironomos, 2002; Wilson, Hartnett, Smith, & Kobbeman, 2001) . For example, the presence of mycorrhizal fungi led to shifts in the competitive hierarchy of two grasses that differed in their degree of dependence on AMF in a tall grass prairie (Hartnett et al., 1993) .
The growth of Poa trivialis both with and without neighbours did not differ depending on soil biota origin, in contrast to the other three species. As a result, we hypothesized that changes in soil biota would affect the outcome of competition between P. trivialis and its competitors. We saw no such effects when P. trivialis competed with
Plantago alpina, because the demographical advantage that Plantago alpina gained from the low-elevation soil biota was offset by stronger intraspecific competition and was insufficient to overcome its competitive inferiority to Poa trivialis. However, when competing with Poa alpina, P. trivialis was only predicted to increase when rare if growing with a low-elevation soil biota. Interestingly, the greater (although still inferior) competitive ability of Poa alpina when growing with a high-elevation soil biota occurred because it was less sensitive to both intra-and interspecific competition than when growing with a low-elevation soil biota. This also occurred despite the fact that Poa alpina in the absence of competition grew over twice as large with the low-elevation soil biota, indicating that effects of soil biota on the growth of isolated plants do not necessarily predict their performance in a community context. Nevertheless, Poa alpina and P.
trivialis were unable to coexist with either soil biota, with a priority effect governing dynamics with a high-elevation soil biota and P. trivialis predicted to exclude Poa alpina with a low-elevation soil biota.
This suggests that the colonization by Poa trivialis of high-elevation communities dominated by Poa alpina following climate warming might depend either on the co-migration of soil biota from low elevation, or disturbances that reduce the abundance of Poa alpina.
In our experiment, niche differences were small between all species pairs except Plantago alpina and Poa trivialis, and the two Plantago species growing with a high-elevation soil biota. The failure of species to coexist was, therefore, driven by a combination of weak stabilizing mechanisms and generally large asymmetries in competitive ability (Chesson, 2000) . The pot environment that we used likely provided few opportunities for coexistence to arise beyond differential responses to soil biota. Indeed, our method was not intended to capture the full coexistence dynamics of low-and high-elevation plants, but rather to isolate the effect of soil biota on the nature of their interaction. In general, while short-term experiments such as ours are unlikely to give accurate predictions of coexistence outcomes, they may nevertheless point to the direction of the effects. Even under field conditions, studies adopting similar experimental and modelling approaches to ours often fail to detect evidence for coexistence (e.g., Godoy & Levine, 2014; Kraft, Godoy, & Levine, 2015; Levine & HilleRisLambers, 2009) . It is possible that other mechanisms, such as differential responses of species to temporal or spatial environmental heterogeneity that are not considered by our approach (Chesson, 2000; Lanuza, Bartomeus, & Godoy, 2018) , might promote coexistence between these species under field conditions. Nonetheless, these considerations do not affect our conclusion that species tended to respond similarly to shared natural enemies or mutualists in the soil, and therefore, competitive outcomes were not affected by changing soil biota.
By sourcing seeds from commercial suppliers, we did not consider the possibility that plant populations can adapt to their local abiotic environments, as well as local soil pathogens and mutualists. The implications of adaptation for our results are unclear, since adaptation could have both negative and positive effects on plant coexistence, depending on whether it reduces or enhances stabilizing niche differences and relative competitive ability (Lankau, 2011) .
The soil community might, therefore, more strongly influence the outcome of novel plant-plant interactions when there is close coadaptation between plants and soil biota, a possibility that future studies should consider. We suspect that co-adaptation would have been weak in our study, since although all four species were present at the sites from which soil biota were sampled, only P. lanceolata Our experiment simulated scenarios in which low-elevation plants track changing climate either faster than, or at the same rate as, low-elevation soil biota. Future studies should also consider the possibility that soil communities change more rapidly than plant communities (scenario 1 in Figure 1 ), either because soil organisms from low-elevation migrate faster than the plant species or due to shifts in the relative abundance of soil organisms already present at high elevation. Such changes could influence plant community structure (Bever, 2003; Hart, Reader, & Klironomos, 2003;  van der Heijden, Bardgett, & van Straalen, 2008; Wagg, Jansa, et al., 2011) , and therefore also the establishment of colonizing plants from low elevation. Finally, altered interactions within extant communities might also restructure plant and soil microbial communities in ways that influence their subsequent colonization by lower elevation species.
It is widely recognized that biotic interactions can influence range shifts (Alexander et al., 2018; Svenning et al., 2014; Wisz et al., 2013) and community reorganization (Gilman et al., 2010; Suttle et al., 2007; Tylianakis et al., 2008; Urban et al., 2012) following climate change. Our results suggest that altered interactions between plants and soil organisms could affect predictions of range shifts, for example, where novel plant species establishment is enabled by changes in the soil biota (Nuñez et al., 2009) . Indeed, our and other studies suggest that plant performance can be affected by changes in soil biota during range expansion (Bachmann, 2016; Engelkes et al., 2008; Nuñez et al., 2009 ). However, if competitors respond similarly to these changes, then predictions about the outcome of their interactions are likely to be robust without explicitly accounting for effects of soil biota.
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